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ABSTRACT 
Moringa oleifera seed oil has potential as a base material in the synthesis of polyol, 
because the most content of fatty acid was oleic acid (up to70.7167%). Polyol could be used 
as a lubricant base. Polyol research of Moringa oleifera seed oil had been done via 
epoxidation and hydroxylation of one step reaction, where the polyol was characterizated by 
FT-IR spectroscopy  shown absorption –OH group in the number of wave 3379.29 cm-1 and 
the number of iodine with iodometri methods that decreased from 107.3769 to 3.6755 mg I/g. 
Quality polyol test as a lubricant base consists of specific gravity (0,978), kinematic viscosity 
(216.702 cSt at 40
o
C and 21.116 cSt at 100
o
C) and viscosity index (111.013). Where they 
could be reported on the test results that the seeds of Moringa oleifera oil polyol was better 
than Moringa oleifera seed oil to use as a lubricant base, because it had committed with 
quality SAE J306 standards and classification SAE in manual gear oil, transmission and axle 
in lubricants group SAE 90 based to result from kinematic viscosity at 100
o
C.  
Keyword: Moringa oleifera seed oil, polyol, lubricant base, SAE J306. 
1. Intoduction  
Lubricating oil is used to lubricate the engine. The first specification of 
lubricating oil is high viscosity  and stable, especially at high temperatures. Generally, 
lubricating oils have 20 to 60 chain of carbon. Currently, lubricating oils are used 
petroleum-based, so it is a non-renewable materials. Given the depletion of oil 
resources, should be considered to make lubricating oil from renewable materials for 
example of the methyl ester. Because chain of carbon in the constituent methyl ester 
compound is still too short, it is necessary to extend the chain of carbon treatment in 
order to meet the required viscosity and more stable by eliminating the carboxylic 
group and double bond 
1
. 
Vegetable oils are considered an alternative to mineral oil as a lubricant base 
oil because of the technical nature of certain inherent and biodegradation. Vegetable 
oil with high oleic acid is  considered to be the best alternative to replace conventional 
mineral oil as a lubricating oil and synthetic ester 
2
. The epoxides can also be used as 
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a high temperature lubricant and products are resulted from the opening of the ring 
can be used as a low-temperature lubricant 
3
. 
In polymer chemistry, polyols are compounds to content of  hydroxyl groups 
that can be used for other chemical reactions. A primary using of the polyol is as 
reactants to make polymers. The polyol may also be used for other purposes including 
in cosmetic formulations, lubricant and as a chemical intermediates 
4
.  
One type of vegetable oil that have the potential to be developed as a lubricant 
base oil is the seed oil of Moringa oleifera. Moringa oleifera seed oil can be extracted 
by mechanical means or extracted with a solvent such as n-hexane. Moringa oleifera 
was contain 30% to 42% oil that comprised of fatty acid and oleic acid which was as 
high as 72.2% 
5
, 71,60% 
6
 and 78.59% 
7
. 
 This research is aimed to synthesis of  polyol from Moringa oleifera seed oil 
as a lubricant base oil by reaction of epoxidation and hydroxylation and also to 
determine the quality of the physics and chemistry of the polyol was formed in its 
utilization as a lubricant base oil. 
 
2. Materials and Methods  
1.1 Materials 
 The materials are used inthis research such as Moringa oleifera, n-
Hexane, diethylether, glacial acetic acid (CH3COOH), H2O2 30%, H2SO4 98%, 
Na2SO4 anhydrous and distilled water. 
1.2 Methods 
1.2.1 Extraction of Moringa oleifera Seed Oil 
 During the preparation stepof raw materialsin the first of 
Moringa oleifera seeds were peeled, dried andcrushed. Thenthe next 
process was macerated, where samples have been refined put in a dark 
bottle and added n-hexane until the sample soaked . After that, the 
bottle was closed and allowed to stand for 2x24 hours while stirring. 
The extraction was filtered with filter paper and the filtrate on the 
rotary evaporation to get the Moringa oleifera seed oil. Identification 
of Moringa oleifera seed oil was done by volumetric analysis (iodine 
number) and FT-IR spectroscopy. The quality test of Moringa oleifera 
seed oil was done by the determination of specific gravity, kinematic 
viscosity and viscosity index.  
1.2.2 Synthesis of Polyol  
 Into the flat bottom flask neck three was included as many as 
glacial acetic acid (CH3COOH) 90 mL and added 30 mL of hydrogen 
peroxide (H2O2) 30% slowly while stirring with a magnetic stirrer. 
Through the dropper funnel was added H2SO4 2 mL while stirring with 
a magnetic stirrer at a temperature of 55-60 ° C for 1 hour. 
Furthermore, through a dropper funnel was slowly added Moringa 
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oleifera seed oil 250 ml at a temperature of 10-15
0
C. After all Moringa 
oleifera seed oil was added, then the temperature was increased at 55-
60
o
C while stirring for 4 hours, then the reaction product was left for 
one night. After that, a solution of the reaction product would be 
formed of two layers; the bottom layer was discarded and  the upper 
layer was added diethyl ether. Diethyl ether layer was washed 3 times 
with distilled water, saturated NaHCO3 solution to pH neutral and 
distilled water 2 times. The results washing was dried with anhydrous 
Na2SO4 and then filtered. The filtrate was evaporated via rotary 
evaporator to obtain polyol Moringa oleifera seed oil as residue and 
analyzed by the determination of iodine number and FT-IR 
spectroscopy. 
3. Results and Discussion  
 A total of 4,804grams ofMoringa oleifera seedsthat had been finally put in a 
dark bottle, then soaked with solventn-hexane and produce 1,389 grams ofMoringa 
oleifera seed oil. So that the yield of Moringa oleifera seed oil was produced to 
amount 28.913%. 
 The contain fatty acid of Moringa oleifera seed oil was analyzed by using gas 
chromatography (GC), which chromatogramas follows: 
 
 
 
 
 
 
 
 
 
 
Figure.1 Chromatogram of Gas Chromatography from Moringa oleifera seed oil 
 From the chromatogram of the above showed that the Moringa oleifera seed 
oil contains two types of fatty acids based on double bonds were saturated fatty acids 
and unsaturated fatty acids. 
1. Saturated fatty acids such as myristic acid 0.4444%, 7.2041% palmitic acid, 
stearic acid 5.2429%, 3.4183% arakhidat acid. 
2. Unsaturated fatty acids such as acid palmitoleinat 1.0274%, 70.7167% oleic acid, 
linoleic acid 1.0065%, 0.1825% linolenic acid. 
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 Polyol from Moringa oleiferaseed oil was produced by reaction of epoxidation 
was the process offormation ofoxiranes, where the Moringa oleifera seed oil were 
composed of triglycerides, double bonds contained in the oil was oxidized with 
anoxidizing, namely peracetic acid was produced by reactingacetic acid glacial 
(CH3COOH) 100% with hydrogen peroxide (H2O2) 30%. Furthermore, the reaction 
was allowed to stand for one rnight and in the presence of glacial acetic acid which by 
product was enough for the opening of oxiranegroups (hydrolysis) into polyolsasa 
reaction scheme of the following steps: 
 
 
 
 
 
 
 
 
Polyol from Moringa oleiferaseed oil was produced, then analyzed byFT-IR 
spectroscopy and produced spectrum, as shown below: 
 
 
 
 
 
 
 
Figure.2 FT-IR spectrum from Synthesis of Polyol from Moringa oleifera seed oil 
FT-IR spectrum above showed that the polyol of Moringa oleiferaseed oil had 
been formed which has the absorption spectrum at the wave number 717.52 cm
-1
 
which was the characteristic absorption of vibrations rocking (CH2) ≥ 4, the wave 
number 856.39 cm
-1
 a typical absorption of oxirane -COC bending vibrations, the 
wavenumber 1149.57 cm
-1
 was a typical absorption of stretching vibration -CO, 
wavenumber 1242.16 cm
-1
 was a typical absorption of stretching vibration -COC- 
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oxirane group, the wave number 1728 , 22 cm
-1
 was a typical absorption of -CO 
stretching vibration, the wave number 2854.65 and 2924.09 cm
-1 
was a typical 
absorption of saturated aliphatic -CH stretching vibration and the wavenumber 
3379.29 cm
-1
 was an absorption typical of the -OH stretching vibration with high 
intensity and indicated that the polyol of Moringa oleiferaseed oil was formed at high 
levels. 
 The other support test had  been done by the determination of the iodine 
number, where from these results had been decrease in iodine number of 107.3769 mg 
I / gram of oil to 3.5755 mg I / gram of polyol. 
 
 
 
 
 
 
 
Table.1 Quality of Test from Polyol Compounds As Lubricant Base 
4. Conclusion  
 The researchhad been done, which could be concluded that polyol compounds 
could be synthesized from Moringa oleifera seed oil which was evidenced by a 
decrease in iodine number of 107.3769mg I/gram of oil to 3.6755 mg I /g polyol and 
characterization results by FT-IR spectroscopy showed OH groups at the wave 
numbers 3379.29cm
-1
. 
Based on the test could be utilizationas a lubricant base material and included 
in the classification of lubricating oil SAE gear manual transmission and axle class 
SAE 90, because it has kinematic viscosity100
0
C at 21.116 cSt, viscosity index value 
at 111.013 and specific gravitiy at 0.978. 
 
5. References 
Tjahjono, E.W. 2009. Rancangan Teknologi Pengolahan Pelumas dari Asam Lemak 
(Fatty Acid). M.P.I. 3(2): 140-148.  
Prerna Singh, C., dan Chhibber, V.K.  2013. Chemical Modification in Karanja Oil 
for Biolubricant Industrial Applications. Journal of Drug Delivery & 
Therapeutics. 3(3): 117-122.  
No Parameters 
Polyol 
Compounds 
Quality 
Standars 
1  Spesific Gravity 0,978  >0,850  
2  Kinematic viscosity 40 
o
C(cSt)  216,702  -  
3  Kinematic viscosity 100 
o
C (cSt) 21,116  <24,0  
4  Viscosity index 111,013   min.90  
 Internasional Conference of Chemistry 2015  108 
 
Sammaiah, A., Padmaja, K. V dan Prasad, R. B. N. 2014. Synthesis of Epoxy 
Jatropha Oil and Its Evaluation for Lubricant Properties. J. Oleo Sci. 63(6): 
637-643. 
Curtis, J., Liu, G., Omonov, T dan Kharraz, E. 2013. Polyol Synthesis from Fatty 
Acids and Oils. United States Patent Application Publication. Pub. No: US 
0274494 A1.  
Nasir, S., Soraya, D.F dan Pratiwi, D.  2010. Pemanfaatan Ekstrak Biji Kelor 
(Moringa oleifera) untuk Pembuatan Bahan Bakar Nabati. Jurnal Teknik 
Kimia. 17(3): 29-34. 
Lalas, S dan Tsaknis, J. 2002. Characterization of Moringa oleifera Seed Oil Variety 
“Periyakulum 1”. Journal of Food Composition and Analysis. 15: 65-77. 
Anwar, F dan Bhanger, M.I. 2003.  Analytical Characterization of Moringa oleifera 
Seed Oil Grown in Temperate Regions of Pakistan. J. Agric. Food Chem. 51( 
22):6558-6563. 
 
